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INTRODUCTION
Fine	 needle	 aspiration	 cytology	 (FNA)	 is	 a	
fast,	noninvasive	method,	widely	used	by	clinical	
laboratories	 to	 diagnose	 neoplasms	 before	
the	 surgical	 intervention.	 FNA	 can	 be	 used	 for	
obtaining	a	tissue	diagnosis	of	subcutaneous	and	
other	 tumors	 and	 also	 for	 body	 cavity	 effusions	
(North	and	Banks,	2009).
FNA	is	highly	cost	effective	and	accurate	as	a	
first	 line	 investigative	 technique	with	differential	
diagnoses	 including	 reactive	 hyperplasia/inf-
lamma	tory	 conditions,	 granulomatous	 disorders	
and	 malignancy,	 for	 cases	 requiring	 further	
investigations,	 surgical	 intervention	 or	 clinical	
follow-up.	 FNA	 requires	 readily	 available	
equipment,	takes	very	little	time	to	perform,	causes	
minimal	trauma	and	may	be	repeated	if	required.	
As	 an	 investigative	 technique	 it	 is	 acceptable	 to	
most	patients	and	it	rapidly	provides	a	diagnosis	
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samples	were	obtained	by	 fine	needle	 aspiration	 in	 order	 to	 establish	 the	 cellular	 origin	of	 the	neoplasms.	Of	
67	samples	of	 fine	needle	aspiration,	38	(56,7	%)	specimens	were	diagnosed	as	neoplasms,	23	(60,5	%)	being	
obtained	 from	dogs	and	15	 (39,5	%)	 from	cats.	Based	on	cytological	malignancy	criteria	were	diagnosed	with	
certainty	 a	 number	 of	 18	 (47.4%)	 neoplasms	 represented	 by:	 adenocarcinoma	 –	 4	 cases	 (three	 cases	 with	
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cytology	 can	be	 collected	 from	a	wide	 variety	 of	
sites	and	many	different	tissues.	Sample	collection	
is	 relatively	 noninvasive,	 and	 most	 samples	 can	
be	collected	on	an	outpatient	basis.	Both	sample	
collection	 and	 specimen	 preparation	 can	 be	
performed	 using	 inexpensive	 equipment	 that	 is	
readily	available	in	most	veterinary	practices.	In-
house	interpretations	can	be	made	the	same	day,	
and	 interpretations	 from	 reference	 laboratories	




structures,	 and	 dissemination	 of	 neoplastic	 cells	
are	 extremely	 uncommon	 (Cowell	 et al.,	 1998;	
North	and	Banks,	2009).
This	study	proposes	an	evaluation	of	the	types	
of	 neoplasms	 and	 malignancy	 criteria	 found	 in	
cytological	samples	obtained	from	dogs	and	cats.
MATERIALS AND METHODS
The	 study	 was	 conducted	 at	 the	 Faculty	 of	
Veterinary	 Medicine	 of	 Iasi	 between	 2012	 and	
2014	on	23	dogs	and	15	cats.	Patients	diagnosed	
with	 masses	 and	 body	 cavity	 effusions	 by	 the	
pathologists	from	Internal	Medicine	and	Radiology	
Clinic	 were	 referred	 to	 further	 assessment.	 The	
cytological	samples	were	obtained	by	fine	needle	
aspiration	in	order	to	establish	the	cellular	origin	
of	 the	 neoplasms.	 The	 FNA	 specimens	 were	
obtained	 as	 previously	 described	 (Frable,	 1983).	
The	air-dried	smears	were	immediately	prepared	
and	 stained	 by	 MGG	 (May-Grünwald-Giemsa)	
or	 Diff-Quick	 method,	 as	 previously	 described	
(Cowell	 and	 Tyler,	 1998). The	 cytological	
specimens	obtained	over	a	two-year	period	from	
superficial	and	deep	neoplastic	masses	and	body	
cavity	 effusions	 were	 retrospectively	 evaluated.	
The	definitive	or	differential	diagnosis	was	based	
on	 the	 alterations	observed	on	 the	 smear	 taking	
into	account	the	cytological	malignancy	criteria.
RESULTS AND DISCUSSION
Of	 67	 samples	 of	 fine	 needle	 aspiration,	 38	
(56.7	%)	specimens	were	diagnosed	as	neoplasms,	
23	 (60.5	 %)	 being	 obtained	 from	 dogs	 and	 15	
(39.5	%)	from	cats.
Table	 1	 presents	 the	 cytology	 results	 of	
the	 FNA	 samples	 obtained	 from	 the	 superficial	
masses	 (cutaneous,	 subcutaneous,	 mammary),	
hypertrophied	 lymph	 nodes	 (mandibular,	 axillar,	
popliteal	and	inguinal)	deep	masses	(spleen,	lungs,	
kidneys,	mediastinum,	bone),	from	the	body	cavity	
effusion (pleural,	 peritoneal	 and	 pericardial)	




(47.4	 %)	 represented	 by:	 adenocarcinoma	 –	 4	
cases	(three	cases	with	pulmonary	origin	and	one	
with	 mammary	 origin),	 cutaneous	 mastocytoma	
–	3	cases,	osteosarcoma	–	3	cases	(2	extraskeletal	
osteosarcoma),	 lymphoma	and	 lymphosarcoma	–	
2	 cases,	 liposarcoma	–	1	 case,	hemangiosarcoma	
–	2	cases,	leukemia	–	2	cases	and	hemophagocytic	
histiocytic	sarcoma	in	one	case.	For	the	rest	of	the	
samples	 (20)	 the	 cell	 type	 was	 not	 established,	
however,	 it	 has	 been	determined	 the	 orientation	
for	the	cytological	diagnosis,	has	been	considered	




dogs,	 the	 malignant	 cytological	 diagnosis	 was	
definitive	 in	52,2%	of	 the	cases	and	uncertain	 in	
47.8%,	while	in	cats,	accurate	diagnosis	established	
by	cytology	has	been	noted	in	only	40	%	of	cases,	
while	 the	 other	 60%	 required	 complementary	
investigations.	Neoplasia	associated	 lesions	were	
consistent	 with	 hemorrhagic	 lesions	 in	 50%	 of	
cases	and	inflammations	and	necrosis	 in	the	rest	
of	55.3%.
The	 malignancy	 criteria	 that	 led	 to	 the	
cytological	diagnosis	(Allen	et al.,	1986;	Meachem	
et al.,	2012,	Menard	et al.,	1986;	North	and	Banks,	
2009;	 Sharkey	 and	 Wellman,	 2011;	 Wellman,	
1990)	 were	 represented	 by:	 cellular	 criteria	
(anisocytosis,	 macrocytosis,	 pleomorphism,	
varying	 of	 the	 differentiation	 stages,	 variation	
in	 nuclear	 to	 cytoplasmic	 (N/C)	 ratio,	 loss	 of	
intercellular	 cohesion,	 atypical	 cellular	 forms),	
cytoplasmic	 criteria	 (high	N/C	 ratio,	 cytoplasmic	
basophilia,	 cytoplasmic	 microvacuolization)	 and	
nuclear	 criteria	 (anisokaryosis,	 macronuclei,	
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- 1 - 1 - - 1 - -
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adenocarcinoma
























Osteosarcoma	(OS) Humerus 2 - 1 - 1 - 1 2 Liposarcoma
Mediastinal	OSE Mediastinal	mass 1 - 1 - - - 1 1 Chondrosarcoma





Pulmonary	mass 1 - 1 - - - 1 - -
Cystic	renal	tumor	 Renal	mass - 1 - - - 1 - 1 Benign	renal	cyst
Palate	tumor Sessile	tumor - 1 - - - 1 1 1 Sarcoma/mycosis
Pulmonary	
adenocarcinoma
Pleural	effusion 4 2 - 2 4 - 4 1
Pleuropneumonia/
mesothelioma


























- 1 - 1 - - 1 1 Chemodectoma
Lymphoblastic	
leukemia
Blood 1 - 1 - - - - - -
Mielocytic	leukemia Blood - 1 - 1 - - 1 - -
Total cases 23 15 12 6 11 9 21 19
% 52.2 40.0 47.8 60.0 55.3 50.0
PAVEL et al
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Fine	Needle	Aspiration	Cytology	(FNAC)	of	Neoplasms	in	Dogs	and	Cats
variable	number	and	form	nucleoli,	macronucleoli,	
chromatin	 dense	 granularity,	 abnormal	 distri-
bution	of	chromatin).
In	 this	 study,	 common	 cellular	 malignant	
features	of	all	solid	superficial	or	deep	masses	and	




in	 dogs	 (three	 Sharpei,	 Amstaff	 and	 Poodle	 fe-
ma	les,	 of	 3,	 4	 and	 18	 years	 old),	 a	 mammary	
adenocarcinoma	in	a	16	years	old	Pekingese	female	
and	 a	 liposarcoma	 in	 a	 5	 years	 old	Poodle	male,	





(7/7),	 anisokaryosis	 and	 anisocytosis	 (7/7),	
high	 N/C	 ratio	 (4/7),	 variable	 N/C	 ratio	 (3/7),	
multinuclearity	 (5/7),	 clustered,	 unevenly	 distri-
buted	chromatin	(2/7),	multiple,	unequal	nucleoli	















1. Cellular	pleomorphism 5/5 2/2 - 1
2. Anisocytosis/anisokaryosis 5/5 2/2 3/3 1/1
3. High	N/C	ratio 3/5 1/2 - -
4. Variable	N/C	ratio 2/5 1/2 3/3 1/1
5. Multinuclearity 4/5 1/2 - 1/1
6. Frequent	mitoses - - 1/3 -
7 Asymmetrical/anomalous	mitoses - - 1/3 -
8 Dense	chromatin 2/5 - 1/3 -
9 Multiple,	unequal	nucleoli 2/5 1/2 2/3 -
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(3/7)	 and	 macronucleoli	 (3/7).	 In	 all	 cases	 of	
cutaneous	neoplasms,	mitoses	were	rare	or	absent	
(Tab.	2).
Canine	 mastocytoma presented	 different	
locations	 (in	 the	 ear,	 rapidly	 spreading	 to	
the	 cervical	 and	 prescapular	 lymph	 nodes;	
metatarsus,	 with	 fistulization;	 mammary	 gland	
and	vulvar	region)	and	was	definitively	diagnosed	
based	 on	 cytological	 characteristics:	 many	 mast	
cells,	 hypo-	 or	 hypergranulation	 with	 visible	
nuclei,	 macronucleoli	 and	 with	 fine	 grit	 in	 case	
of	 poorly	 differentiated	 mastocytoma	 (Fig.	 1)	
and	 hypochromatic,	 poorly	 visible	 nucleus,	
covered	with	metachromatic	 grit	 in	 case	 of	 well	
differentiated	mastocytoma	 (Fig.	 2).	 In	 all	 cases,	




cells	 readily	 exfoliate	 and	 are	 easily	 identifiable	
by	 metachromatically staining	 intracytoplasmic	
granules	(Blackwood	et al,	2012).
Mammary adenocarcinoma	 cytological	
diagnosis	 in	 dogs	 was	 established	 based	 on	 the	
acinar	arrangement	of	the	hyperplasic	epithelial-
glandular	 cells,	 pronounced	 anisokaryosis	 and	
anisocytosis,	 presence	 of	 multinucleated	 cells,	
irregular	 chromatin	 pattern,	 presence	 of	 1-4	
unequal	 nucleoli.	 In	 the	 case	 diagnosed	 in	 this	
study,	 the	 radiological	 examination	also	 revealed	
lung	 metastases,	 as	 frequently	 cited	 by	 other	
authors.	Although	in	this	study	we	diagnosed	one	
case	of	malignant	mammary	neoplasia,	according	
to	 data	 from	 the	 literature,	 mammary	 neoplasia	
remains	one	of	the	most	common	clinical	problems	
of	adult	female	dogs,	representing	50-70%	of	the	






revealed	 the	presence	of	 atypical	 lipoblasts	with	
evident	 malignant	 characteristics:	 macronuclei,	
unevenly	distributed,	dense	chromatin,	macronu-
cleoli,	 asynchrony	 between	 nucleus	 and	 cyto-
plasm.	 In	 lymph	 node,	 the	 lymphoid	 tissue	 was	
completely	replaced	by	neoplastic	fat	tissue,	a	fact	
that	 has	 also	 been	 observed	by	 other	 authors	 in	
other	 advanced	 metastatic	 neoplastic	 processes	
(Meyer	and	Harvey,	1998).
Subcutaneous osteosarcoma	was	diagnosed	
in	 a	 1.5	 years	 old	 Persian,	 female	 cat,	 revealing	
a	 subcutaneous	 masse	 in	 the	 scapular	 area	 and	
osteolysis	in	the	cervical	vertebral	(C4-C7)	region.	
Cytological	examination	revealed	the	presence	of	
malignant	 osteoblasts,	 osteoclasts	 (Fig.	 4A)	 and	
extracellular	 protein	 masses,	 representing	 the	
osteoid	 matrix,	 the	 main	 cytological	 diagnosis	
criteria	 of	 osteosarcomas,	 which	 allowed	 us	 to	
state	a	definitive	diagnosis	(Fig.	4B).
In	 osteosarcoma,	 independently	 on	 the	
location,	gold	standard	for	diagnosis	is	considered	
to	 be	 biopsy	 with	 histopathological	 evaluation,	






from	 which	 a	 hemorrhagic,	 xanthochromic	 (after	
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by	 cytology.	 Cytological	 examination	 revealed	
mesenchymal	tissue	cellular	areas	(predominantly	
fusiform),	 with	 moderate	 anisocytosis,	 but	 high	
N/C	ratio	and	rare	bi-	and	multinucleated	cells	(Fig.	
5A),	 along	with	 hemosiderin	 and	 hematoidin-grit	
inside	 the	 macrophages	 and	 erythrophagocytosis	
phenomena	(Fig.	5B).
Mesenchymal	 origin	 cells	 are	 generally	
weak	 exfoliative.	 Aspirates	 with	 low	 cellularity	
per	 microscopic	 field	 may	 suggest	 a	 tumor	 of	
mesenchymal	origin	(North	and	Banks,	2009).
Lymphoma and lymphosarcoma	 were	
diagnosed	in	3	female	dogs	(two	Cocker	spaniels	
and	one	German	Shepherd),	aged	between	6	and	






and	 macronucleoli	 in	 2/3	 cases,	 an	 increased	
mitotic	 index	 in	 one	 case	 and	 the	 presence	 of	
atypical	mitoses,	also,	in	one	case	(Tab.	2).	Although	
the	 presence	 of	 free	 cytoplasmic	 bodies	 is	 not	 a	
specific	 cellular	 phenomenon,	 the	 lymphocytic	
bodies	were	steadily	observed	in	all	the	examined	
samples	(Fig.	6).	One	case	showed	metachromatic	
grit	 background	 and	 rare	 inflammatory	 cells,	
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The	cytological	diagnosis	of	lymphadenopathy,	
including	 that	 caused	 by	 lymphoid	 neoplasia,	
can	 be	 highly	 accurate.	 Knowledge	 of	 history	
and	 physical	 examination	 findings	 is	 useful	 in	
the	 cytological	 evaluation	 of	 lymphoid	 tissue.	
For	 example,	 immunization	 may	 cause	 diffuse	
paracortical	 hyperplasia	 to	 the	 extent	 that	 the	
lymphocytes	may	 appear	 neoplastic.	 A	 dog	with	
multiple	 peripheral	 lymph	 node	 enlargements	
is	 more	 likely	 to	 have	 lymphoma	 than	 a	 dog	
with	 a	 single	 enlarged	 lymph	 node.	 Young	 cats	
with	enlarged	peripheral	 lymph	nodes	may	have	
non-neoplastic	 proliferative	 disease	 instead	 of	
lymphoma	(Radin	and	Wellman,	2001).
The	 degree	 of	 differentiation	 and	 the	
classification	of	lymphoma	may	affect	response	to	
treatment	 and	 prognosis.	 A	 classification	 system	
of	 canine	 lymphomas	 based	 on	 the	 National	
Cancer	 Institute	 (NCI)	 Working	 Formulation	
of	 Non-Hodgkin’s	 Lymphomas	 in	 humans	 has	
been	 described.	 The	 histologic	 classification	 is	
based	 on	 tissue	 architecture,	 cell	 morphology,	
and	 mitotic	 rate;	 the	 cytological	 classification	 is	
based	 almost	 entirely	 on	 nuclear	 characteristics	
including	 nuclear	 size,	 shape,	 and	 chromatin	















1. Cellular	pleiomorphism 5/5 2/2 7/10- 7/10
2. Anisocytosis/anisokaryosis 5/5 2/2 7/10 7/10
3. High	N/C	ratio 3/5 1/2 2/10 -
4. Variable	N/C	ratio 1/5 1/2 4/10 3/10
5. Multinuclearity 4/5 1/2 6/10 4/10
6. Frequent	mitoses 2/5 - 2/10 2/10
7. Asymmetrical/anomalous	mitoses 1/5 - - 2/10
8. Dense,	unequal	chromatin 2/5 - 4/10 4/10
9. Multiple,	unequal	nucleoli 3/5 /2 4/10 2/10
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pattern	 and	 nucleolar	 number	 and	 size	 (Colomo	
et al.,	 2004). The	majority	 of	 canine	 lymphomas	
are	 classified	 as	 high	 grade	 types	 and	 include	




In	 a	 11	 years	 old	 European	 female	 cat,	 the	
FNA	 of	 the	 hypertrophied	 axillary	 lymph	 node	
revealed	 hypocelularity	 with	 rare	 lymphocytes	
and	 absent	 lymphoblasts,	 but	with	 the	 presence	
of	some	atypical	mesenchymal	cells	with	evident	
pleomorphism	(star-shaped,	oval,	 fusiform	cells),	
some	 binucleated,	 while	 other	 multinucleated,	
with	 cytoplasmic	 vacuolization	 and	 adjacent	
lipid	 droplets.	 The	 established	 diagnosis	 was	 of	
mesenchymal neoplasm	but	the	cellular	type	was	
not	 determined	 with	 certainty,	 with	 differential	
diagnosis	 of	 fibrosarcoma,	 liposarcoma	 and	 post	
vaccinal	sarcoma	being	all	considered.
After	 North	 and	 Banks,	 2009,	 sarcomas	 are	
usually	 disseminated	 through	 blood,	 only	 the	
aggressive	 ones	 involving	 the	 regional	 lymph	
nodes.	 These	 represent	 the	 first	 dissemination	
site	 of	 other	 neoplastic	 types	 (mast	 cell	 tumors,	
epithelial	tumors,	melanomas).
Deep neoplastic masses	 in	 cavities,	 organs	
and	 bones	 were	 highlighted	 by	 radiological	
or	 ultrasound	 examination,	 the	 FNA	 samples	
being	 obtained	 by	 ultrasound-guided	 puncture.	
Five	 dogs	 aged	 4	 to	 11	 years	 (of	 which	 three	
Rottweillers,	one	Wirehaired	Brac	and	one	Cocker	
Spaniel)	 presented	 neoplastic	 masses	 in	 the	
anterior	 mediastinum,	 in	 lungs,	 in	 spleen	 and	
osteolysis	 areas	 in	 the	 forelimb	 region.	 Based	




histiocytoma.	 The	 extraskeletal	 OS	 was	 initially	
diagnosed	 as	 a	 mesenchymal	 neoplasm	 due	 the	
mesenchymal	 cells	 important	 pleomorphism	
-	 oval,	 spherical,	 stellate	 -	 being	 necessary	 to	
differentiate	between	fibrosarcoma,	osteosarcoma	
and	extraskeletal	 chondrosarcoma.	The	presence	
of	 the	 extracellular	 osteoid	 matrix	 has	 shifted	
the	 diagnosis	 to	 OS	 (Fig.	 7),	 confirmed	 later	 by	
histopathologic	 examination	 after	 euthanasia.	
Also,	 the	 pulmonary	 adenocarcinoma	 has	 been	
diagnosed	based	on	the	presence	of	the	broncho-
alveolar	 cells	 placards,	 with	 evident	 malignant	
characteristics	 (Fig.	 8).	 One	 of	 the	 extraskeletal	





Cytologically,	 OS	 can	 appear	 similar	 to	
chondrosarcoma,	 synovial	 cell	 sarcoma,	 and	
fibrosarcoma.	 Each	 of	 these	 tumors	 can	 have	
comparable	cytologic	features	including	eccentric	
nuclei	 and	 an	 extracellular	 eosinophilic	 matrix.	
The	 diagnostic	 power	 of	 cytology	 would	 likely	
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In	a	17	years	old	female	cat	a	renal	cystic	neoplasm	
was	 diagnosed	 and	 differentiated	 to	 the	 benign	
neoplastic	cyst,	and	in	a	4	years	old	male	cat	a	sessile	
structure	was	 identified	 at	 the	 base	 of	 the	 tongue,	
on	 the	 soft	 palate	 and	 was	 cytological	 diagnosed	
as	 a	mesenchymal	 neoplasm	 due	 to	mesenchymal	
cells	pleomorphism,	but	the	 inflammatory	reaction	
and	 the	 presence	 of	 cytophagocytosis	 and	 of	
phagocytized	hyphae	required	to	differentiate	from	
an	inflammatory	process	with	mycoses	giant	cells.
Unlike	 the	 superficial	 neoplastic	 masses,	
the	 neoplasms	 with	 internal	 location	 diagnosed	
















adenocarcinoma	 metastases	 (lung,	 spleen),	
1	 multicentric	 lymphoma	 and	 2	 pericardial	
hemangiosarcoma	 were	 suspected,	 one	 of	 the	
last	category	being	diagnosed	with	certainty.	The	
examined	 liquids	were	mostly	 sero-hemorrhagic	
or	 hemorrhagic	 (8/9),	 and	 in	 terms	 of	 the	 total	
number	of	nucleated	cells	(TNC),	4	were	considered	
transudates	(TNC	between	0.345	and	5	58	x	103	




anisocytosis	 of	 the	 cell	 populations	 organized	
in	 large	 placards	 (carcinoma,	 adenocarcinoma,	
mesothelioma)	 or	 isolated	 without	 adhesions	
(lymphoma,	hemangiosarcoma)	–	7/10,	multinu-
clearity	 –	 6/10,	 the	 presence	 of	 multiple	 and	
unequal	nucleoli	 -	4/10	and	macronucleoli	5/10,	
dense	 uneven	 chromatin	 -	 4/10	 and	 less	 the	
presence	of	frequent	mitoses	-	2/10.
According	 to	 data	 cited	 by	 other	 authors,	
numerous	 errors	 in	 cytological	 diagnosis	 of	 neo-
plasia	are	made	between	carcinoma	and	mesothelio-
ma,	 especially	 in	 those	 cases	 with	 associated	
mesothelial	 hyperplastic	 reactions	 (Cakir	 et al., 
2009).	 Neoplastic	 cells	 organized	 in	 placards	 are	
shown	 in	 Figure	 10,	 that	may	 be	 consistent	with	
carcinoma	 (Fig.	 9A),	 but	 isolated	 cells	 appear	 as	
neoplastic	mesothelial	cells	(Fig.	9B).
Reactive	 mesothelial	 cells	 may	 closely	
resemble	cells	from	malignant	neoplasms	and	are	
characterized	 by	 increased	 basophilia,	 variation	
in	 cell	 size,	 binucleation	 or	multinucleation,	 and	
frequent	mitoses.	 Reactive	mesothelial	 cells	may	
occur	in	large	clusters,	which	also	is	characteristic	
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there	 are	 no	 morphologic	 criteria	 that	 clearly	
distinguish	between	reactive	mesothelial	cells	and	
cells	 from	 malignant	 neoplasms	 (Morrison	 and	
DeNicola,	1993).
The	diagnosis	of	acute	lymphoblastic	leukemia	
was	 established	 with	 certainty	 by	 cytological	
examination	of	 a	blood	sample	 in	a	12	years	old	
Collie	female,	with	a	total	number	of	white	blood	
cells	 of	 104.3	 x	 103	 /	 mm3.	 The	 lymphocytes	
predominated	 (65.3%)	 in	 blood	 and	 atypical	
lymphoblasts,	 prolymphocytes	 and	 frequent	
mitoses	were	observed	(Fig.	10).
Neoplastic	 effusions	 from	 9	 cats	 (4	 males	
and	 5	 females),	 aged	 2	 to14	 years	 were,	 as	 in	
dogs,	diagnosed	with	certainty	 in	a	 lower	propor-
tion	 (3/9),	 2	 being	 identified	 as	 pulmonary	
adenocarcinoma	 with	 intrapleural	 exfoliation,	
and	one	hemophagocytic	histiocytic	sarcoma	with	
intrapericardial	 exfoliation.	 For	 the	 remaining	




different	 locations	 (4	 mammary	 neoplasms,	 1	
axillary	 lymphoma).	 The	 sero-hemorrhagic	 and	
hemorrhagic	 appearance	 was	 revealed	 in	 only	 5	
of	the	9	examined	effusions.	In	terms	of	the	TNC,	5	
were	transudates	(1.6	to	5.65	x	103	nucleated	cells	




myeloid	 cells	 with	malignant	 characteristics),	 the	
diagnosis	of	myelogenous	leukemia.	Of	the	cytology	
malignancy	criteria	(Tab.	3),	pleomorphism,	aniso-
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anisokaryosis	 and	 the	 presence	 of	 macronucleoli	
were	 the	most	 common	 features	 observed	 in	 the	
cytologic	 evaluation	 of	 feline	 effusions	 (7/10),	
followed	 by	 multinuclearity,	 densification	 and	
uneven	 distribution	 of	 nuclear	 chromatin	 (4/10).	
As	 with	 canine	 effusions,	 frequent	 mitoses	 cases	
were	 rare	 (2/10),	 but	 unlike	 dogs,	 in	 cats	 were	
observed	atypical	and	aberrant	mitoses	(2/10).
CONCLUSION
Taking	 into	 account	 the	 nuclear	 criteria	 of	
cell	 malignancy	 assessment,	 in	 this	 study	 were	
diagnosed	by	FNAC	of	the	solid	superficial	masses	
3	cutaneous	mastocytomas	(one	hypogranular	with	





FNAC	 of	 generalized	 (2)	 and	 localized	 (2)	
lymphadenopathy	 cases	 provided	 a	 diagnosis	 of	
lymphoblastic	lymphoma	in	2/3	of	the	dogs	while	
in	cats	the	only	case	of	suspected	lymphosarcoma	
required	 differential	 diagnosis	 to	 liposarcoma,	
post	vaccinal	sarcoma	and	fibrosarcoma.
FNAC	 of	 deep	 neoplastic	 masses	 (7)	 and	
liquids	(18)	allowed	to	establish	definite	diagnosis	
of	 pulmonary	 adenocarcinoma	 (one	 dog	 and	 two	
cats),	osteosarcoma	(2	dogs),	pericardial	hemangio-
sarcoma	 (one	 dog)	 and	 pericardial	 histiocytic	
sarcoma	(one	cat).
In	 neoplasm	 affected	 dogs,	 the	 malignant	
cytological	 diagnosis	 was	 definitive	 in	 52,2%	 of	
the	 cases	 and	 uncertain	 in	 47.8%,	while	 in	 cats,	
accurate	 diagnosis	 established	 by	 cytology	 has	
been	noted	in	only	40%	of	cases,	while	the	other	
60%	 required	 complementary	 investigations.	
Neoplasia	 associated	 lesions	 were	 consistent	
with	 hemorrhagic	 lesions	 in	 50%	 of	 cases	 and	
inflammation	and	necrosis	in	the	rest	of	55.3%.
The	 results	 of	 this	 study	 confirmed	 FNAC	
as	 a	 reliable	 and	 useful	 diagnostic	 procedure	 for	
neoplastic	masses.	Even	though	FNAC	has	a	limited	
value	in	determining	the	cellular	origin	of	neoplastic	
masses	 or	 effusions,	 it	 often	 provides	 a	 definitive	
diagnosis	or	can	narrow	the	list	of	differentials.
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